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VOLUME 2 


Included in this issue is the index for Volume 2 of Nuclear Safety. Future indexes 
for this quarterly will be prepared annually and will appear in the final (Number 
4) issue. A cumulative index for Volumes 1 to 3 will appear in the June 1962 issue. 
Here the bold numbers denote issues, and the other numbers denote pages. 


A 


Accumulators, design, I: 48 
Adsorbers 
See also Air, Filters, Fission products, and 
Scrubbers 
gaseous-waste decontamination, 4: 39-40 
Air 
See also Atmosphere, Clouds, Fallout, Filters, 
Fission products, and Stratosphere 
compressor explosions, I: 44-9 
contamination, 2: 25-6, 37-8, 51, 56-9 
reaction with graphite, 2: 16 
Aircraft Reactor Experiment (ARE), molten-fluoride- 
fuel phase diagram, 2: 12-13 
Alarms, gamma radiation, 3: 49 
Algae, uptake of radionuclides from fallout, 2: 66-7 
Alloys 
See also specific alloys 
reactions with O., 2: 18-19 
Aluminum, reaction with graphite, 2: 16 
reaction with O,, 2: 18 
Aluminum-beryllium-magnesium alloys, reactions 
with CO, and graphite, 2: 16 
Aluminum oxide, radioiodine sorption, 3: 35 
ANL 
See Argonne National Laboratory (ANL) 
Antimony -124 —beryllium radiation sources, proper- 
ties, 3; 39 
ARE 
See Aircraft Reactor Experiment (ARE) 
Argonne National Laboratory (ANL), radiation ac- 
cident, 1: 73 
reactor parameter determination, 1: 19 
Argonne Transient Reactor Test Facility (TREAT), 
fuel-element meltdown experiments, 1: 26-7 
Atmosphere 
See also Air, Clouds, and Stratosphere 
dispersion, I: 93-4; 4: 47-51 


Barium, removal from gas-cooled-reactor coolants, 
2: 42 
Barium-137—cesium-137 radiation sources, heating, 
3: 39 
Belgium, population radiation protection, 2: 2 
reactor site selection, 2: 3 
waste disposal, 2: 60, 62 
BEPO 
See British Experimental Pile O (BEPO) 
Beryllium, health hazards, 2: 42-5 
reaction with graphite, 2: 17 
Beryllium bifluoride —lithium fluoride -uranium 
tetrafluoride system, phase diagram, 2: 13 
Beryllium oxide, reaction with graphite, 2:17 
Beryllium-polonium neutron sources, suppliers, 
3: 40 
Big Rock Point 
See High-Power-Density Reactor Plant (Big 
Rock Point) 
Biphenyl mixtures, melting points and vapor compo- 
sition, 2: 12 
Bismuth, radioiodine sorption, 3: 35 
Bismuth oxide, radioiodine sorption, 3: 35 
Blood, Na determination, 3: 49 
BNL 
See. Brookhaven National Laboratory (BNL) 
Body burden, Sr®, 3: 45-6 
Boiling Nuclear Superheater Reactor (BONUS), con- 
tainment, I: 56-60, 62, 64-7, 69 
control rods and rod drives, 4: 24-30 
electric power system, I: 34-5, 38 
licensing and regulation, 4: 109; 2: 82, 88-9; 
3: 64, 68; 4: 67 
public radiation exposure hazards, I: 84-5, 87 
Boiling-reactor experiments (BORAX), reactivity 
step insertion, 3: 18-19 
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Boiling-water reactors 
See Reactors 
Bone, sr® uptake by human, 3: 45-7 
BONUS 
See Boiling Nuclear Superheater Reactor 
(BONUS) 
BORAX 
See Boiling-reactor experiments (BORAX) 
Boron compounds, reactions with graphite, 2: 17 
British Experimental Pile O (BEPO), gaseous-waste 
decontamination, 4: 39-40 
graphite annealing, 3: 13-14 
British Medical Research Council, reactor site 
selection, 2: 4-5 
Bromine, removal from gas-cooled-reactor cool- 
ants, 2: 41-2 
removal from LMFR fuel, 2: 40 
BR-2 Reactor, safety features, 2: 3 
BR-3 Reactor, safety features, 2: 3 
Bromine trifluoride, U fluorination, 2: 14-15 
Brookhaven National Laboratory (BNL), hot- 
laboratory explosion, I: 51-3 
U fluorination with BrF;, 2: 14-15 
Burnout, heat-flux correlations in reactors, 3: 10- 
13 


Cc 


Cadmium, effects on graphite moderating properties, 
2:17 
Cancer, radiation-induced, 3: 2-3, 46-8 
Carbon dioxide, reaction with graphite, 2: 15-16 
reaction with Magnox alloys, 2: 16 
Carolinas-Virginia Tube Reactor (CVTR), contain- 
ment, It: 56-60, 62, 64-7 
control rods and rod drives, 4: 24-30 
electric power system, I: 34-5, 41 
licensing and regulation, 1: 109; 2: 82; 3: 64, 68; 
4: 67 
public radiation exposure hazards, I: 84-5, 87 
Casks, spent reactor fuel-element shipment, I: 6-7 
Cataracts, radiation-induced, 3: 3-4 
Cerium oxide radiation sources, fabrication, 3: 39- 
40 
Cerium radioisotopes, biological uptake from fallout, 
2: 66-7 
removal from gas-cooled-reactor coolants, 2: 42 
source properties, 3: 39 
Cerium-144-praseodymium -144, radiation heating, 
3: 39 
radiation incident at ORNL, 2: 73-5 
Cesium hydride, compatibility with graphite, 2: 17 
Cesium radioisotopes, biological uptake from fall- 
out, 2: 66 
radiation source preparation and properties, 
3: 39-40 
release from U, 2: 22 
release from UO,, 2: 21 


removal from gas-cooled-reactor coolants, 
2: 41-2 
CETR 
See Consolidated Edison Thorium Reactor 
(CETR) at Indian Point 
Chalk River, waste disposal, 3: 51 
Charcoal (activated), radioiodine adsorption, 
3: 36-8 
Clays, fission-product absorption, 3: 33-4 
Clinch River, radioactivity, 3: 51 
Clouds 
See also Air 
spread, 4: 49-50 
Cobalt-60 radiation sources, fabrication and 
properties, 3: 39-40 
Columbia River, biological uptake of radionuclides, 
2: 67 
reactor effluent release into, 2: 66 
Compressed air systems, explosions, I: 44-9 
Concrete dust, radioiodine sorption, 3: 35 
Consolidated Edison Thorium Reactor (CETR) at 
Indian Point, containment, 57-61, 63, 65-7 
control rods and rod drives, 4: 24-8, 35-6 
electric power system, I: 33-6 
licensing and regulation, 2: 83; 3: 65, 68; 
4: 67-8 
public radiation exposure hazards, I: 84-6 
Contamination 
See also Air, Decontamination, Fission products, 
and Reactors 
air, 2: 25-6, 37-8, 51 
molten-salt reactor fuels, 2: 13 
Na in SRE, 3: 59-60 
spent reactor fuel-element shipment casks, I: 6 
Copper, radioiodine sorption, 3: 35, 37-8 
Copper mesh (Ag-plated), radioiodine sorption in 
steam-air mixtures, 3: 36-7 
Criticality hazards, decontamination procedures, 
2: 52 
CVTR 
See Carolinas-Virginia Tube Reactor (CVTR) 


Decontamination 
See also Contamination, Fission products, and 
Reactors 
air, 2: 25-6 
gaseous wastes, 4: 39-41 
hazards, 2: 48-52 
paving, 2: 51-2 
Pu, 2: 49-51 
reactor coolants, 2: 39-42 
reactor cooling system, 2: 52 
Redox multipurpose dissolver, 4: 53-4 
television use, 2: 49 
UO,, 2: 52 
Detectors, development of neutron, 3: 50 
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DIDO Reactor, gaseous-waste decontamination, 
4: 40 
Dosimetry 
See Radiation 
Dresden Nuclear Power Station, containment, 
I: 57-61, 63, 65-7 
control rods and rod drives, 4: 24-8, 34-5 
electric power system, I: 34-7 
licensing and regulation, 1: 109-10; 2: 82, 86; 
3: 64, 72; 4: 66-8 
public radiation exposure hazards, 
system analysis, I: 24-5 
Dry boxes, Pu handling, 1: 53 


I: 84-6 


EBR-I 

See Experimental Breeder Reactor (EBR-I) 
EBR-II 

See Experimental Breeder Reactor -II (EBR-II) 
EBWR 

See Experimental Boiling-Water Reactor (EBWR) 
EGCR 

See Experimental Gas-Cooled Reactor (EGCR) 


Elk River Power Reactor, containment, I: 57-61, 63, 


65-7 
control rods and rod drives, 4: 24-30 
electric power system, I: 34-5, 37-8 
licensing and regulation, 2: 82; 3: 64, 68, 71; 
4: 67-8 
public radiation exposure hazards, 
ELPHR 
See Experimental Low-Temperature Process- 
Heat Reactor (ELPHR) 
Engineering Test Reactor (ETR), air-oil explosion 
incompressor, I; 44-5 
hot spots, 4: 14 
safety systems, I: 29-30 
Enrico Fermi Atomic Power Plant, containment, 
1; 56-60, 62, 64-8 
control rods and rod drives, 4: 24-8, 30-3 
electric power system, 1: 34-5, 38-9 
licensing and regulation, I: 114-15; 2: 81, 83; 
3: 65, 71-2; 4: 67 
public radiation exposure hazards, .1: 84-5, 87 
Erosion, effects on Sr®” movement in soil, 2: 64-5 
ETR 
See Engineering Test Reactor (ETR) 
Euratom 
See European Atomic Energy Community 
(Euratom) 
Eurochemic 
See European Company for the Chemical 
Processing of Irradiated Fuels (Eurochemic) 
Europe 
See also specific countries 
transport of nuclear materials, 2:5 


I; 84-6 


European Atomic Energy Community (Euratom), . 
standards for nuclear and radiological installa- 
tions, 2: 1-2 

European Company for the Chemical Processing of 
Irradiated Fuels (Eurochemic), reactor fuel- 
element storage, 2: 8-9 

Experimental Boiling-Water Reactor (EBWR), con- 

tainment cost underground (hypothetical), 3: 34 
parameter determination by noise analysis, I: 19 
stability analysis, I: 25 

Experimental Breeder Reactor (EBR-I), power 
coefficient, 1: 25-6 

Experimental Breeder Reactor-II (EBR-II), fuel-pin 
meltdown, I: 26-7 

Experimental Gas-Cooled Reactor (EGCR), contain- 

ment, t: 57-60, 62, 64-6 
control rods and rod drives, 4: 24-8, 33-4 
electric power system, I: 34-5, 39 
fuel-element storage, 2:9 
gas temperature determination, I: 30-2 
hot spots, 4: 14 
licensing and regulation, 2: 83; 3: 65; 4: 67 
public radiation exposure hazards, I: 84-5, 87 

Experimental Low-Temperature Process-Heat Re- 
actor (ELPHR), licensing, 1%: 110 

Experimental Power Reactor (Halden) 

See Halden Boiling Reactor 

Explosions, air-oil, in compressors, 
hot laboratory, at BNL, 1!: 51-3 

Eyes, radiation-induced cataracts, 3: 3-4 


I; 44-9 


Failout 
See also Air and Fission products 
biological uptake of radionuclides, 2: 66-7 
Sr® content, 3: 46-7 
Fast reactors 
See Reactors 
Federal Radiation Council, population radiation 
protection, 2: 6-7 
purposes, I: 16 
Filters, 2: 37-8; 4: 40-1 © 
See also Adsorbers, Air, and Scrubbers 
I: 44-9 


Fires, oil, in air compressors, 
Fish, uptake of radionuclides, 2: 67 
Fissile materials 

See Nuclear materials 


Fission products 
See also Air, Atmosphere, Contamination, Fall- 
out, Filters, Radioisotopes, and Reactors 
absorption in clays and rocks, 3: 33-4 
atmospheric dispersion, 1: 91-4; 2: 56-9 
containment in reactors, I: 55-69, 105; 3: 31-4 
level in PWR coolant, 1: 103-4 
monitoring of rare gases, 2: 26-7 
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Fission products (Continued) 
release from, ORNL, 1t: 53-5; 3: 40-3 
reactor fuels, 2: 20-2, 70-3 
reactors, 1: 89-91 
U, 2: 21-2 
UO,, 2:20-1 
WTR, 2: 71-2 
removal from, gaseous wastes, 4: 39-41 
reactor coolants and fuels, 2: 39-42 
Florida West Coast Nuclear Power Plant (FWCNP), 
containment, I: 56-60, 62, 64-7 
control rods and rod drives, 4: 24-8, 33-4 
electric power system, I: 34-5, 40 
licensing and regulation, 2: 81, 83, 86; 3: 65; 
4: 67 
public radiation exposure hazards, 1: 84-5, 87 
France, population radiation protection, 2: 2 
Fresh water, low-level-waste disposal, I: 81-3 
FWCNP 
See Florida West Coast Nuclear Power Plant 
(FWCNP) 


G 


Gamma radiation, alarms, 3: 49 


Gamma-ray spectrometry, nuclear incident analysis, 


4: 43 
Gas-cooled reactors 
See Reactors 
Gases 


See Fission products, Rare gases, Reactors, and 


Waste disposal 
Genetics, radiation effects, 3: 4 
Germany, population radiation protection, 2: 2 
Godiva, reactivity step insertion, 3: 18 
Graphite, absorption of, H,O, 2:15 
K, 2:15 
Na, 2:15 
radioiodine, 3: 35 
annealing, 3: 13-15 
Cd effects on moderating properties, 2: 17 
compatibility with, CO,, 2: 15-16 
He, 2:15 
metal hydrides, 2:17 
heat-release hazards, 4: 12-13 
protective coatings, 2: 16-17 
reactions with, air, 2: 16 
Al, 2: 16 
B compounds, 2: 17 
Be, 2:17 
BeO, 2:17 
CO,, 2: 15-16 
H,O, 2:15 
Magnox alloys, 2: 16 
O,, 4: 8-13 
reactor coolants, 2: 15-16 
Stainless steel, 2: 16 
U, 2:17 


U oxide, 2:17 
Zircaloy, 2: 16 
Zr, 2: 16 

stored energy, 3: 13-15 

Great Britain, reactors, licensing and regulation, 
“48 | 

safety evaluation, 2: 3 
site selection, 2: 4 

transport of nuclear materials, 2:5 

waste disposal, 2: 59-60, 62; 3: 51 


H 


Halden Boiling Reactor, underground building cost, 
3: 34 
Hallam Nuclear Power Facility (HNPF), containment, 
I: 56-60, 62, 64-7 
control rods and rod drives, 4: 24-8, 30-3 
electric power system, I: 34-5, 38-9 
licensing and regulation, I: 110-11; 2: 83, 88; 
3: 65, 68; 4: 67 
public radiation exposure hazards, I: 84-5, 87 


Hanford Atomic Products Operation (HAPO), gaseous- 


waste decontamination, 4: 40 
reactor fuel-element processing, 2: 45-8 
Redox multipurpose dissolver incident, 4: 52-5 
Harwell, England, gaseous-waste decontamination, 
4: 40 
reactor safety evaluation, 2: 3 
waste disposal, 2: 59-60, 62 
Hazards, Be, 2: 42-5 
decontamination procedures, 2: 48-52 
nuclear energy operations, 4: 55-63 
radiation, I: 83-96; 2: 48-52; 4: 45-7, 55-63 
reactor graphite heat release, 4: 12-13 
waste treatment, 4: 45-7 
Heat release, graphite oxidation, 4: 12-13 
Heat transfer, WTR, 2: 72 
Heavy Water Components Test Reactor, containment, 
I: 56 
Helium, compatibility with graphite, 2: 15 
High-Power-Density Reactor Plant (Big Rock Point), 
containment, 1: 57-60, 62, 64-7 
control rods and rod drives, 4: 24-8, 34-5 
electric power system, I: 34-5, 38 
licensing and regulation, 1: 108-9; 2: 82; 3: 64, 
68, 71; 4: 66-7 
public radiation exposure hazards, I: 84—5, 87 
High-Temperature Gas-Cooled Reactor, fuel-element 
decontamination, 2: 41 
HNPF 
See Hallam Nuclear Power Facility (HNPF) 
Homogeneous Reactor Test (HRE-2), aqueous fuel 
phase reactions, 2: 13-14 
containment, 3: 41 
core tank holes, I: 99-102 
parameter determination by noise analysis, 1: 19 
power oscillation, I: 23-4 
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Homogeneous reactors 
See Reactors 
Hot cells, fission-product containment, 3: 42 
fission-product release, 1: 53-5 


Hot laboratories, design and operation, I: 51-5 
explosion at BNL, If: 51-3 
fission-product containment, 3: 42 
HRE-2 
See Homogeneous Reactor Test (HRE-2) 
Human beings 
See also Radiation 
Be health hazards, 2: 42-5 
biological radionuclide accumulation effects, 
I; 83 
blood analysis for Na, 3: 49 
Ra”*6 behavior, 3: 45-6 
radiation, cancer induction, 3: 2—3, 46-8 
cataract induction, 3: 3-4 
dose limits, 2: 4 
exposure, I: 83-96; 3: 1-4 
genetic effects, 3: 4 
hazards, 2: 48-51 
monitors, 3: 48-9 
protection, I: 14-17; 2: 1-2, 6-7; 3: 7-8 
somatic effects, 3: 2-4 
Sr® uptake, 3: 45 
Sr® body burden, 3: 45-6 
Sr” uptake, 3: 45-7 
Humboldt Bay Power Plant, containment, I: 57-60, 
62-3, 65-6 
control rods and rod drives, 4: 24-8, 34-5 
electric power system, I: 34-5, 38 
licensing and regulation, 1: 111; 2: 83, 87-8; 
3: 65, 68-9; 4: 67-8 
maximum credible accident, 1: 49-50, 84--6 
pressure suppression, I: 49-50, 56 
public radiation exposure hazards, I: 84-6 


Hydraulic accumulators 
See Accumulators 
Hydrogen, reaction with Zr, 2: 16 
Hydrogen-3 radiation sources, properties, 3: 39 
Hydrogen-3—zirconium targets, fabrication, 3: 40 


IAEA 
See International Atomic Energy Agency (IAEA) 
ICBWR 
See Improved Cycle Boiling-Water Reactor 
(ICBWR) 
ICRP 
See International Commission on Radiological 
Protection (ICRP) 
Idaho Chemical Processing Plant, gaseous-waste 
decontamination, 4: 40 
nuclear incident radiochemical analysis, 4: 41-2 
waste disposal, 2: 61-3 





Improved Cycle Boiling-Water Reactor (ICBWR), 
licensing and regulation, 2: 89 
Incidents 
See also Radiation 
nuclear energy operations, 4: 55-63 
Redox multipurpose dissolver, 4: 52-5 
Indian Point 
See Consolidated Edison Thorium Reactor 
(CETR) at Indian Point 
Insurance, requirements for reactors, 4: 64 
International Air Transport Association, transport 
of nuclear materials, 2:5 
International Atomic Energy Agency (IAEA), reactor 
safety evaluation, 2: 2-3 
transport of nuclear materials, 2:5 
International Commission on Radiological Protection 
(ICRP), recommendations, 1: 14-17 
Iodine radioisotopes, absorption by solids, 3: 33-6 
adsorption in PLUTO, 3: 37-8 
monitoring, 2: 26 
release from U, 2: 22 
release from UO,, 2: 21 
removal from reactor, coolants, 2: 41-2 
fuels, 2: 40-1 
gases, 3: 35-8; 4: 39-40 
Iridium-192 radiation sources, fabrication and 
properties, 3: 39-40 
Irish Sea, waste disposal, 3: 52 
Iron-55 radiation sources, fabrication and proper- 
ties, 3: 39-40 
Italy, population radiation protection, 2: 2 
reactor site selection, 2:5 


Joint Committee on Atomic Energy (JCAE), radia- 
tion protection hearings, 3: 7-8 


K 


Kinetic Experiment on Water Boilers (KEWB), 
parameter determination by noise analysis, 
I; 19 
reactivity step insertion, 3: 18 
transfer-function determination, 1: 25 
Krypton radioisotopes, removal from reactor 
coolants, 2: 41-2 
removal from reactor fuels, 2: 39-40 


Laboratories 
See Hot laboratories 
LASL 
See Los Alamos Scientific Laboratory (LASL) 
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Lead, radioiodine sorption, 3: 35 
Lead oxide, radioiodine sorption, 3: 35 
Leukemia, Sr*’-induced, 3: 47-8 
Licensing 
See Nuclear industry, Reactors, and specific 
reactors 
Life span, radiation effects, 3: 3 
Liquid-Metal- Fueled Reactor (LMFR), fission- 
product removal from fuel, 2: 40 
LITR 
See Low-Intensity Test Reactor (LITR) 
LMFR 
See Liquid-Metal-Fueled Reactor (LMFR) 
Los Alamos Scientific Laboratory (LASL), radiation 
accidents, 1: 72-3, 75 
waste disposal, 2: 61-2 
Low-Intensity Test Reactor (LITR), safety systems, 
1; 29-30 
Luxembourg, population radiation protection, 2: 2 


M 


Magnesium, radioiodine sorption, 3: 35 
Magnesium hydride, compatibility with graphite, 
2:17 
Magnesium oxide, radioiodine sorption, 3: 35 
Magnox alloys 
See Aluminum -beryllium-magnesium alloys 


Marcoule, France, waste disposal, 2: 60, 62; 3: 50-1 


Materials 
See Nuclear materials 


Materials Testing Reactor (MTR), air-oil explosion 
in compressor, I: 44-5 
graphite stored energy, 3: 14-15 
hot spots, 4: 14 
safety systems, 1: 29-30 


Maximum credible accidents 
See also Radiation 
Humboldt Bay Power Plant, 1: 49-50, 84-6 
power-reactor public radiation exposure hazards, 
I: 83-96 
Merchant Shipping (Dangerous Goods) Rules, trans- 
fer of nuclear materials, 2: 5 
Metals 
See also specific metals 
reactions with O,, 2: 17-19 
Meteorology, atmospheric dispersion, 1: 93-4; 
4: 47-51 
Mice, neutron tissue activation, 3: 49 
Minerals, Sr® sorption, 2: 64 
Molecular sieve, radioiodine sorption in steam-air 
mixtures, 3: 36-7 
Molten-Salt Reactor Experiment (MSRE), fuel reac- 
tions, 2: 13 
Molten-salt reactor fuels, fission-product removal, 
2: 39-40 
O, contamination, 2: 13 


phase studies, 2: 12-13 
reactions, 2: 12-13 
Molten-salt reactors 
See Reactors 
Molybdenum -uranium alloy, solid-phase reaction 
with stainless steel, 2: 11 
Monitoring, 2: 25-7; 3: 48-9 
MSRE 
See Molten-Salt Reactor Experiment (MSRE) 
MTR 
See Materials Testing Reactor (MTR) 


N 


NaK 
See Potassium-sodium alloy (molten) 
Naphthalene mixtures, melting points and vapor 
ccmposition, 2: 12 
National Committee on Radiation Protection (NCRP), 
recommendations, I: 14-17 
National Reactor Testing Station (NRTS), air-oil 
explosions in compressors, I: 44-5 
SL-1 incident, 4: 42 
NCRP 
See National Committee on Radiation Protection 
(NCRP) 
Netherlands, population radiation protection, 2: 2 
Neutron activation, tissues, 3: 49 
Neutron detectors, development, 3: 50 


Neutron sources 
See Radiation 
Niobium hydride, compatibility with graphite, 2: 17 
Noise analysis, determination of reactor parameters, 
I: 19-24 
Northern States Power Reactor 
See Pathfinder Atomic Power Plant 


NRTS 
See National Reactor Testing Station (NRTS) 
NRU Reactor, decontamination radiation hazards, 
2: 48-9 
NRX Reactor, graphite stored energy, 3: 14-15 
N.S. Savannah 
See Nuclear Merchant Ship Reactor (N.S. 
Savannah) 


Nuclear industry 
See also Reactors 
hazards, 4: 55-63 
incidents, 4: 41-3, 55-63 
licensing and regulation, I: 107-15; 2: 1-2, 
81-9; 3: 61-72; 4: 63-71 
standards, 2: 1-2; 3: 5-7 
Nuclear materials, storage, 2: 48 
transport, 2:5 
Nuclear Merchant Ship Reactor (N.S. Savannah), 
containment, I: 57-61, 63, 65-7 
control rods and rod drives, 4: 21, 24-8, 36-7 
electric power system, I: 34-6 
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Nuclear Merchant Ship Reactor (N.S. Savannah) 
(Continued) 
licensing and regulation, 2: 84, 89; 3: 66; 4: 67, 
70 
public radiation exposure hazards, !: 84-6 
Nuclear ships, safety considerations, 4: 3-6 
Nuclear weapons accidents, radiological safety 
procedures, 2: 51 


O 


Oak Ridge National Laboratory (ORNL), Ce’4-pr‘4 
radiation incident, 2: 73-5 
gaseous-waste decontamination, 4: 41 
nuclear incident radiochemical analysis, 4: 42 
off-gas disposition, 2: 47; 3: 42 
Pu decontamination, 2: 49-51 
radiation safety, 3: 40-3 
radiation source fabrication, 3: 38-40 
radioisotopes, containment, 3: 41-2 
release, I: 53-5; 3: 40-3 
sales, 3: 38 
reactor fuel-element processing, 2: 47 
waste disposal, 2: 61, 63; 3: 42-3, 51-2; 4: 41 
Oceans, waste disposal, 1: 78-81 
OEEC 
See Organization for European Economic 
Cooperation (OEEC) 
Organic-Moderated Reactor Experiment (OMRE), 
coolant decomposition, 2: 77-8 
coolant radioactivity, 2: 79-80 
fuel-element behavior, 2: 78-81 
fuel-element handling, 2: 8 
operation, 2: 75-81 
physics, 2: 76-7 
Organic reactor coolants, properties, 2: 12 
Organization for European Economic Cooperation 
(OEEC), population radiation protection, 2: 2 
ORNL 
See Oak Ridge National Laboratory (ORNL) 
ORNL Graphite Reactor, graphite annealing, 3: 13- 
14 
ORNL Research Reactor (ORR), radioisotope con- 
tainment, 3: 41 
safety systems, 1: 29-30 
Osteogenic sarcoma, Sr®-induced, 3: 46 
Ottawa River, radioactivity, 3: 51 
Oxygen, contamination of molten-salt reactor fuels, 
2:13 
reactions with metals and alloys, 2: 18 
Oysters, radionuclide uptake, 2: 67 


P 


Partially Enriched Gas-Cooled Power Reactor 
(PEGCPR), fuel-element storage, 2:9 





Particulates, filtering, 2: 37-8 
removal from gas-cooled-reactor coolants, 
2: 41-2 
Pathfinder Atomic Power Plant, containment, 
1: 57-61, 63, 65-7 
control rods and rod drives, 4: 24-30 
electric power system, 1: 34-5, 38 
licensing and regulation, 1: 112; 2: 84; 3: 66, 68, 
70; 4: 67-8 
public radiation exposure hazards, I: 84-5 
Paving, decontamination, 2: 51-2 
Peach Bottom Atomic Power Station, containment, 
1: 57-60, 62, 64-7 
control rods and rod drives, 4: 24-8, 30-3 
electric power system, 1!: 34-5, 40 
licensing and regulation, I: 112; 2: 84; 3: 66, 68, 
70; 4: 67-9 4 
public radiation exposure hazards, 1: 84-5, 87 
PEGCPR 
See Partially Enriched Gas-Cooled Power Reac- 
tor (PEGCPR) 
Personnel 
See Human beings 
Phenanthrene mixtures, melting points and vapor 
composition, 2: 12 
Phosphorus-32, biological uptake, 2: 66-7 
Piqua Organic-Moderated Reactor, containment, 
I: 57-60, 62, 64-8 
control rods and rod drives, 4: 23-9 
electric power system, I: 34-5, 40 
fuel-element handling, 2: 8 
licensing and regulation, 2: 84; 3: 66, 68; 4: 67 
public radiation exposure hazards, I: 84—5, 87 
Plum Brook Reactor Facility, licensing and regula- 
tion, I: 111-12; 3: 69-70; 4: 69 
PLUTO Reactor, gaseous-waste decontamination, 
4: 40 
I’? adsorption, 3: 37-8 
Plutonium, decontamination, 2: 49-51 
handling, 1: 53 
low-level-waste disposal, 2: 61-2 
oxidation, 2: 18 
Plutonium binary alloys, oxidation, 2: 18 
Plutonium Recycle Test Reactor (PRTR), licensing, 
I; 113 
Pneumatic temperature probes, gas-cooled reactors, 
I; 30-2 
Polonium alpha sources, suppliers, 3: 40 
Population 
See Human beings 
Potassium, absorption by graphite, 2:15 
Potassium radioisotopes, uptake by algae, 2: 67 
Potassium-sodium alloy (molten), reaction with 
water, 2:12 
Power reactors 
See Reactors 
Pressurized-water reactors 
See Reactors 
Promethium oxide radiation sources, fabrication, 
3: 39-40 











82 NUCLEAR SAFETY 


Promethium-147 radiation sources, properties, 
3: 39 

PRTR 

See Plutonium Recycle Test Reactor (PRTR) 
Public 

See Human beings 
PWR 

See Shippingport Atomic Power Plant (PWR) 
Pyrophoricity, U and Zr, 2: 17-19 


Radiation 
See also Fission products and Human beings 
alarms, 3: 49 
dosimetry, I: 71-8; 3: 48-50 
effects, 3: 2-4, 46, 49 
exposure, criteria, 3: 1-4 
population dose limits, 2: 4 
power-reactor public hazards, 1: 83-96 
hazards, I: 83-96; 2: 48-52; 4: 45-7, 55-63 
incidents, Ce“-pr', 2: 73-5 
dosimetry, 4: 71-8; 3: 48-50 
emergency plans, I: 7-9 
nuclear energy operations, 4: 55-63 
nuclear weapons, 2: 51 
ORNL, It: 53-5; 2: 73-5; 3: 40 
reactor fuel-element failure, 2: 70-3 
reports to AEC, I: 9-10 
levels, Clinch River, 3: 51 
Ottawa River, 3: 51 
PWR, I: 103-4 
spent reactor fuel-element shipments, I: 6 
SRE, 3: 58-60 
monitoring, 2: 25-7; 3: 48-9 
protection, t: 14-17; 2: 1-2, 6-7; 3: 7-8 
safety, 3: 40-3 
sources, 3: 38-40; 4: 63 
Radiation Effects Reactor (RER), licensing and 
regulation, 4: 69-70 
Radioisotopes 
See also Air, Fallout, Filters, Fission products, 
and Reactors 
applications, 3: 38 
biological uptake, 1: 81-3; 2: 65-7 
effects on materials, 3: 38 
release at ORNL, 1: 53-5; 3: 40-3 
sales at ORNL, 3: 38 
Radiological installations, standards, 2: 1-2; 
3: 5-7 
Radium-226, behavior in human beings, 3: 45-6 
Rare-earth elements, removal from molten-salt 
reactor fuel, 2: 39-40 
Rare gases 
See also Fission products 
monitoring, 2: 26-7 
Reactors 
See also Fission products and specific reactors 
autocorrelation, I: 19-24 


boiling water, concrete-shield fracture, 2: 34-5 React 


control-rod operation, 4: 23 gas 
stability, I: 24-6 fi 
burnout, 3: 10-13 fl 
containment, concrete-shield fracture, 2: 34-5 8 
fission-product release, 1: 89-91 h 
HRT, 3: 41 gas 
missile penetration, 2: 31-7 te 
power reactors, I: 55-69, 105; 3: 31-4 ¥ 
pressure suppression, 1: 49-50, 56 era 
SRE, 3: 57-8 haz 
control rods and drives, 4: 17-37 hea 
coolants, decomposition, 2: 77-8 hon 
decontamination, 2: 39-42 f 
leakage, 3: 55-8 f 
properties, 2: 12 I 
radioactivity, I: 103-4; 2: 79-80; 3: 59-60 i 
reactions with graphite, 2: 15-16 hot 
reactions with H,O, 2: 12 pa 
cooling systems, decontamination, 2: 52 bit 
leakage, 3: 55-8 
pump failure, 1: 105 ste 
radioactivity, 3: 59-60 kit 
rupture, 2: 33 lic 
shielding, 3: 58 : 
effluents, biological uptake, 2: 66-7 at 
release into Columbia River, 2: 66 | 
electric power systems, I: 32-42 : 
excursions, 2: 33-6; 3: 54 | 
fast, stability, I: 25-6 
fission products, atmospheric dispersion, 2: 56-9 } 
containment, I: 55-69, 105; 3: 31-4 
release, 1: 89-91; 2: 20-2, 70-3 
removal from coolants, 2: 41-2 
removal from fuels, 2: 39-42 
fuels, behavior inOMRE, 2: 78-81 
bowing, 1: 26 
decontamination, 2: 39-42 lic 
failure, 2: 70-3; 3: 55-6, 58-9 ie 
fission-product release, 2: 20-2, 70-3 os 
freezing, 2: 13 na 
handling, 2: 7-9, 45-6 ws 
hot spots, 4: 13-14 as 


leak detection, 3: 27 ‘ 
meltdown, 1: 26-7 ’ 


removal from SRE, 3: 60 4 

reprocessing, 2: 45-8; 4: 39-41 

solid-phase reactions, 2: 11-12 pa 
fuels (aqueous), decontamination, 2: 40-1 po 


phase reactions, 2: 13-14 
fuels (ceramic-coated), 2: 41 
fuels (molten-salt), decontamination, 2: 39-40 
O, contamination, 2: 13 
phase studies, 2: 12-13 
reactions, ‘2: 12-13 
fuels (spent), shipment, 1: 3-7 
storage, 2: 8-9, 45-6 
U recovery, 2: 14-15 
fuels (stainless-steel-canned), hot spots, 4: 14 
fuses, 3: 27-30 
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Reactors (Continued) 


gas-cooled, coolant decontamination, 2: 41-2 
fuel-element ceramic coating, 2: 41 
fuel-element handling, 2: 7-8 
gas temperature determination, I: 30-2 
hot spots, 4: 14 


gases, radioiodine removal, 3: 35-8 
temperature determination, 1: 30-2 
waste treatment, 4: 39-41 


graphite heat release, 4: 12-13 
hazards, 4: 10-13, 49-50, 83-96; 4: 12-13 
heat exchangers, 1:.105; 3: 56 
homogeneous, containment, 3: 41 
fuel decontamination, 2: 40-1 
fuel phase reactions, 2: 13-14 
parameter determination, I: 19 
power oscillation, I: 23-4 
hot spots, 4: 13-14 
inspection, I: 1-3; 3: 61-3 
instrumentation, 3: 24-7 
insurance requirements, 4: 64 
kinetics, I: 19-24, 106; 3: 15-22, 60-1 
licensing and regulation, 1: 107-15; 2: 1-2, 81- 
9; 3: 61-72; 4: 63-71 
liquid-metal-cooled, containment, 3: 57-8 
coolants, 3: 55-60 
cooling-system shielding, 3: 58 
fuel elements, 2: 8, 11-12; 3: 55-60 
heat-exchanger performance, 3: 56 
nozzle thermal stresses, 3: 58 
operation, 3: 54-61 
parameter determination by noise analysis, 
I; 19 
repair under radioactive conditions, 3: 60 
stability, 3: 60-1 
steam-generator performance, 3: 56 
valve performance, 3: 56-7 
liquid-metal-fueled, fuel decontamination, 2: 40 
marine, safety considerations, 4: 3-6 
moderators, 2: 17 
molten-salt, fuel decontamination, 2: 39-40 
noise analysis, 1: 19-24 
nozzles, 3: 58 
Operation, 4; 102—7; 2: 75-81; 3: 24-7 
organic-moderated, fuel-element handling, 2: 8 
Operation, 2: 75-81 
physics, 2: 76-7 
parameters, I: 19-24 
power, containment, I: 55-69, 89-91, 105; 
3: 31-4 
control rods and rod drives, 4: 17-37 
coolant pump failure, [: 105 
coolant radioactivity, I: 103-4 
decontamination, 2: 52 
electric power systems, I: 32-42 
fuel-element handling, 2: 8-9 
fuses, 3: 28 
heat-exchanger failure, I: 105 
kinetics, 1: 106 


licensing and regulation, I: 107-15; 2: 81-9; 
3: 61-72 
maximum credible accidents, I: 49-50, 83-96 
operation, 1: 102-7 
pressure suppression, I: 49-50, 56 
public radiation exposure hazards, I: 83-96 
radiation levels in PWR, 1: 104 
safety features, 2: 3 
Stability, I: 25 
power coefficients, hk 25-6 
pressurized-water, concrete-shield fracture, 
2: 34-5 
Stability, I: 25-6 
runaway, 2: 33-6; 3: 54 
safety, I: 29-30; 2: 2-3, 27-9; 4: 3-6, 16-17 
scram, I: 106-7; 2: 71 
shielding, 3: 58 
shutdown, 1: 29-30, 106-7; 3: 20-1 
site selection, 2: 3-5; 4: 1-3, 63-4 
stability, I: 19-20, 24-6 
steam generation, 3: 56 
test, containment, I: 56; 3: 41 
fuel-element failure, 2: 70-3 
fuses, 3: 29 
kinetics, 3: 15-22 
licensing, 1: 113 
safety systems, 1: 29-30 
transfer functions, 1: 24-6 
valves, 4: 105; 3: 56-7 
waste treatment, 4: 39-41 
Redox multipurpose dissolver, incident, 4: 52-5 
RER 
See Radiation Effects Reactor (RER) 
Rocks, fission-product absorption, 3: 33-4 
Rubidium, removal from gas-cooled-reactor cool- 
ants, 2: 41-2 
Rural Cooperative Power Association 
See Elk River Power Reactor 
Ruthenium, release from U, 2: 22 
release from UO,, 2: 21 
removal from gaseous wastes, 4: 39-40 


Ss 


Safeguards reports, J: 115; 2: 89-91; 3: 72-3; 
4: 71-2 
Safety standards, nuclear industry, 3: 5-7 
Samarium-149, release from UQ,, 2: 21 
Sampling, gaseous wastes, 2: 27 
Savannah River Plant (SRP), reactor fuel-element 
dissolution, 2: 47 
Saxton Power Reactor, containment, 1: 57-61, 63, 
65-7 
control rods and drives, 4: 23-9 
electric power system, 1: 34-5 
licensing and regulation, 2: 85; 3: 67-8, 71; 
4: 67 
public radiation exposure hazards, I: 84-6 





84 NUCLEAR SAFETY 


Scrubbers 
See also Adsorbers, Air, Filters, and Fission 
products 


gaseous-waste decontamination, 4: 39-41 
132 


adsorption, 3: 37-8 
Ship repair 

See also Nuclear ships 

radiation hazards, 2: 51 


Shippingport Atomic Power Plant (PWR), contain- 
ment, 1: 57-61, 63, 65-7, 105 

control rods and rod drives, 4: 24-8, 30-3 
coolant pump failure, 1: 105 
coolant radioactivity, !: 103-4 
electric power system, I: 33-5 
heat-exchanger failure, 4: 105 
kinetics, 1: 106 
licensing and regulation, 2: 84; 3: 67; 4: 67-8 
operation, 1: 102-7 
public radiation exposyre hazards, I: 84-6 
radiation levels in containment shell, 1: 104 
relief valve leakage, 1: 105 
scram, I: 106-7 
shutdown, 1: 106-7 
stability, {: 25 
UO, decontamination, 2: 52 


Sioux Falls Power Reactor 
See Pathfinder Atomic Power Plant 
SL-1 
See Stationary Low-Power Plant No. 1 (SL-1) 
Small Pressurized-Water Reactor (SPWR), contain- 
ment, 1: 56-61, 63, 65-7 
electric power system, I: 34-5 
licensing and regulation, 2: 85 
public radiation exposure hazards, I: 84-6 
Sodium, absorption by graphite, 2:15 
leaks in SRE, 3: 56-8 
radioactive contamination in SRE, 3: 59-60 
Sodium-24, determination in blood, 3: 49 
Sodium fluoride —uranium tetrafluoride —zirconium 
tetrafluoride system, phase studies, 2: 13 
Sodium Reactor Experiment (SRE), containment, 
3: 57-8 
coolants, leakage, 3: 55-8 
pumps, 3: 55 
radioactive contamination, 3: 59-60 
cooling-system shielding, 3: 58 
fuel elements, damage, 3: 55-6, 58-9 
removal, 3: 60 
solid-phase reactions, 2: 11-12 
heat-exchanger performance, 3: 56 
nozzle thermal stresses, 3: 58 
operation, 3: 54-61 
parameter determination by noise analysis, I: 19 
repair under radioactive conditions, 3: 60 
stability, 3: 60-1 
steam-generator performance, 3: 56 
valve performance, 3: 56-7 
Sodium thiosulfate, radioiodine sorption in steam- 
air mixtures, 3: 36-7 


Soil, cation-exchange, 2: 63-4 
Sr® movement, 2: 63-5 
Somatic radiation effects, 3: 2-4 
Sources (radioactive) 
See Radiation 
Spain, reactor site selection, 2: 3 
Special Power Excursion Reactor Tests (SPERT), 
facilities, 3: 15-17 
fuses, 3: 29 
reactivity insertion, 3: 18-19 
shutdown, 3: 20-1 
stability, 3: 19-20 
static experiments, 3: 17-18 
summary description, 3: 15-22 
transfer-function measurement, I: 24 
Spectrometry 
See Gamma-ray spectrometry 
SPWR 
See Small Pressurized-Water Reactor (SPWR) 
SRE 
See Sodium Reactor Experiment (SRE) 
SRP 
See Savannah River Plant (SRP) 
Stack gases, monitoring, 2: 26-7 
Stainless steel, reaction with graphite, 2: 16 
solid-phase reactions with U and U alloys, ‘2: 11 
Stationary Low-Power Plant No. 1 (SL-1), explosion, 
3: 54 
nuclear incident radiochemical analysis, 4: 42 
Steam pressure containment, Humboldt Bay, 
1: 49-50, 56 
Steel plate, penetration, 2: 32-3 
Storage, nuclear materials, 2: 8-9, 45-6, 48 
Stratosphere 
See also Air and Atmosphere 
Sr® content, 3: 46-7 
Strontium, effect of soil cation-exchange capacity, 
2: 63-4 
removal from gas-cooled-reactor coolants, 2: 42 
Strontium-89, biological uptake from fallout, 2: 66 
human uptake, 3: 45 
release from U, 2: 22 
Strontium-90, absorption in clays and rocks, 
3: 33-4 
biological uptake from fallout, 2: 66-7 
body burden, 3: 45-6 
cancer induction, 3: 2-3, 46-8 
content in fallout, 3: 46-7 
content in stratosphere, 3: 46-7 
human uptake, 3: 45-7 
movement in soil, 2: 63-5 
pathological effects, 3: 47-8 
radiation source properties, 3: 39 
toxicity, 3: 45-8 
tumor induction, 3: 47-8 
Strontium-90 titanate radiation sources, fabrication, 
3: 39 
Strontium-90 —yttrium-90 radiation sources, heating, 
3: 39 
Switzerland, reactor site selection, 2:5 
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Television, use in decontamination, 2: 49 
Tellurium, release from UQ,, 2: 21 
Tellurium-132, release from U, 2: 22 
Temperature probes, gas-cooled reactors, I: 30-2 
Terphenyl mixtures, melting points and vapor com- 
position, 2: 12 
Thorium, oxidation, 2: 18 
Thorium binary alloys, oxidation, 2: 18 
Thorium-uranium alloy, solid-phase reaction with 
stainless steel, 2: 11 
Tissues, neutron activation, 3: 49 
Toxicity, Sr, 3: 45-8 
Transportation, nuclear materials, 2:5 
TREAT 
See Argonne Transient Reactor Test Facility 
(TREAT) 
TRIGA Reactor, reactivity step insertion, 3: 18 
Tritium 
See Hydrogen-3 radiation sources 
Tumors, Sr®-induced, 3: 47-8 


U 


Union Carbide Nuclear Company, Y-12 Plant, Oak 
Ridge, radiation accidents, 1: 74; 4: 42 

Union of Soviet Socialist Republics, radiation acci- 
dent, #: 73-4 

United Kingdom 

See Great Britain 

Uranium, decontamination, 2: 48-9 
fission-product release, 2: 21-2 
fluorination with BrF;, 2: 14-15 
pyrophoricity, 2: 17-19 
reaction with graphite, 2:17 
recovery from spent fuel, 2: 14-15 
Redox multipurpose dissolver incident, 4: 52-5 
solid-phase reaction with stainless steel, 2: 11 

Uranium binary alloys, oxidation, 2: 18 
solid-phase reactions with stainless steel, 2: 11 

Uranium dioxide, decontamination, 2: 52 
fission-product release, 2: 20-1 

Uranium oxides, radioiodine sorption, 3: 35 
reaction with graphite, 2: 17 

U.8.8. Seawolf Sodium-Cooled Reactor, fuel-element 
handling, 2: 8 

U.8.S, Triton prototype, air-oil explosion in com- 
pressor, I: 45 


Vv 


Vallecitos Boiling-Water Reactor (VBWR), contain- 
ment, I: 57-61, 63, 65-8 
control rods and rod drives, 4: 24-8, 37 
electric power system, I: 34-5 


licensing and regulation, 2: 85-6; 3: 67-9; 
4: 67, 70 


public radiation exposure hazards, I: 84-6 


W 


Waste disposal, costs, 3: 50 
developments, 3: 50-2 
fresh water, I: 81-3 
gaseous, disposition, 2: 47-8; 3: 42 
filtering, 2: 37-8 
monitoring, 2: 25-7 
treatment, 4: 39-41 
hazards, 4: 45-7 
licensing and regulation, 4: 63 
liquid, 3: 42-3 7 
low-level, 1: 81-3; 2: 59-63; 3: 50-2 
ocean, I: 78-81 
treatment, 4: 45-7 
Water, absorption by graphite, 2: 15 
reaction with graphite, 2:15 
reaction with NaK, 2: 12 
waste disposal into fresh, 1: 81-3 
waste disposal into ocean, I: 78-81 
Water fowl, uptake of radionuclides, 2: 67 
Weathering 
See Erosion 
Westinghouse Testing Reactor (WTR), fuel-element 
failure, 2: 70-3 
licensing and regulation, 4: 70-1 
Wigner energy, graphite, 3: 13-15 
Windscale Reactor, fission-product release from U, 
2: 21-2 
WTR 
See Westinghouse Testing Reactor (WTR) 


X 


Xenon, removal from gas-cooled-reactor coolants, 
2: 41-2 
removal from LMFR fuel, 2: 40 
Xenon-135, release from UO,, 2: 21 
removal from molten-salt reactor fuel, 2: 39-40 


Y 


Yankee Nuclear Power Station, containment, 1: 57- 
61, 63, 65-8 
control rods and rod drives, 4: 23-9 
decontamination of primary cooling system, 2: 52 
electric power system, I: 34-6 
licensing and regulation, 1: 113-14; 2: 85-7; 
3: 67, 70; 4: 67, 71 


public radiation exposure hazards, 1: 84-6 
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Yttrium, removal from gas-cooled-reactor coolants, Zircaloy, reaction with graphite, 2: 16 
2: 42 Zirconium, pyrophoricity, 2: 17-19 
Yttrium hydride, compatibility with graphite, 2:17 reaction with graphite, 2: 16 
Yugoslavia, radiation accident, I: 74-5 reaction with H,, 2: 16 
removal from gas-cooled-reactor coolants, 2: 
Zirconium-95, biological uptake, 2: 66 
release from U in Windscale Reactor, 2: 22 
Zirconium binary alloys, oxidation, 2: 18 
Zirconium hydride, compatibility with graphite, 
2:17 
Zinc-65, biological uptake from reactor effluents, Zirconium tetrafluoride-bearing reactor fuels, 
2: 66 freezing, 2:13 
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